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The Institute of Molecular Evolution at the University of Miami
has continued studies of the preparation and properties of thermal poly-a-
amino acids and thermal solynuclectides, and alao hee extended studies
of the behavior of wicroscopic unite which organize spontaneously when
a:nino acid condensates are bhrought into cenitact with water.

The rate-enhancing {catalylic) sroperty of the sroteinoids has been
fnvestigated particularly in the nydrolysis of ATP, ADP, and AMP, andin
the décarboxylatian of pyruvie acid. Products of the latter reaction have
been shown to be carbon dioxide sad acetic acid,

ﬁwﬁﬁyﬁc type of activity of thermal poiyanhydro-e-amino
acids has now been reported in publications or abstracts from at least
ﬁveiaaﬁm&ﬁes {mié laboratory; Kanazawa University; University of
Bonn; delpar, Inc.; and the Awmes Research Center). Substrates and
renctions which have been shown fo undergo accelerated conversion,
according to these recorts, are the hydrolysis of p-nitropnenyl acetate,
conversion of glucose to slucuronic acid, decarboxylation of glucuronic
acid, decarboxylation of syruvic acid, decarboxylation of oxaloscetic acid,
and hydrolysis of ATP, ADP, and AMP. In some studies, cheoline esterase
| inhibitors havé similarly affected the activity of proteinolds. In other
‘instances, Michselis-Menten kinetics have been recorded. The reactions
show a degree of specificity depending upon composition of poiymer,
identity of substrate, pH, etc. In some cases, the limits to the range of

conditione of the resctions have been sel. | Although the activities are very

much weaker than those of contemporary enzymes, these are effects which

conceptually are susceptible {0 evolutionary earici;me:zt?} They also yromise

a simule synthetic approach to identification of "active sites.”’ In the
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decarboxyiation of pyruvie acid, for instance, copolymere pich in
threonine are more active than athers,

The assembled resyits lead to the inferences that proteinoids, AN

)

/ like proteins, have many sctivities because of their chemical palyfunctionality.!
| The pessible variety of proteinoids is 80 great as to permit an extensive
spectrum of relatively specific activities.

The degree of hetercgenelty of thermal proteinoids has been more

closely examined by fractionation of an amidated proteinocid on DEAE-
celinicse columnse and analysis of three of the six fractions sbtained, These
show amino scid compositions which are very similar one to the other and
also to the analysis of the crude. A high degree of compositional uniformity
throughout the polymer is inferred. Analogous resuits have been cbtained
with another proteinoid fractionated in another way. “Fingerprint' patterns
of partial hydrolyzates of individual fractions also show marked similarity.

Optical resolution of amino acids by a stereoselective ligand exchange
end by inoculation of supersaturated solutions of racemate have been demon-
strated. The latter procedure yields . and o forms of aspartic acid, glutamic
acid, zlutamine, and asparagine which are almost ortically ~ure in a single
¢rocess cycle. The way in which these and sther processes migat nave
operated in the geological situation has been explained.

In collaboration with Dr. George Lewis and Iirs. Priscella Everett
of the University of Miami, thermal and Leuchs proteinoids have been shown
to have nutritive quality for Tetrahymena pyroformis R. This is the third
species which has been shown to use thermal proteinoid nutritionally.
Investigations of basic value to nutrition in space can now be gpproached

experimentally.

¥roteinoid microspheres subjected to increased pH and examined in
ne quartz optics microscope of Dr. Pnilip O'B. Montgzomery of the University
of Texas show the effects of Fig. 1. The volymer in the interior diffuses

through the boundary, even though the boundary and interior scolids are



-3

solyamine acid of very siniler comoogition ana of the saine sedimmentation
coefficient. These resulis indicate a selective action of the boundary, a
result consistent with those of other earlier siudies.

The proteinoid microspheres have also been shown to exhibit
"motility’’ when asymmetric and {n a solution of ATP, and to produce
"buds" which grow in size. These units have slso some of the 'catalytic"
activity of the solymer of which they are composed.

Thermal oligocytidylic acid, croduced by neating cytidylic acid in
nolvohosphoric acid at 553, has been shown 1o be partly attacked by
ribonuclease and by venom ohoschodiesterase,

contzin a significant prosortion of natural linksges.
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In V. Bryson and H. J. Vogel (eds. ) Evolving Genes and Proteins,
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Kaoru Harada:
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Kaoru Harada and Sidney #. Fox:

The Thermal Syathesis of Amine Acids from & Hypothetically

Primitive Terrestrial Atmosphere.

In 5. W. Fox (ed.) The Origins of Prebiological Eystems and of
tfheir Molecular Matriceg, 187-20i. Academic Press, New York
(1965).

Eooru Harads and Sidney . Fox:

¥
Thermal Folycondensation of Free Amine ~cids with Folvpnosohoric

Aacid,

In & . Fex(2d.) The Origing of Prebiclogical Svstems and of
Their Molecular Matrices, 289-288. / cadeniic Pregs, New York
(1965).

Alan #. Schwartz, Elizabeth Bradley, and Sidney #. Fox:
Thermal Condensation of Cytidylic Acid in the Presence of
Polyphosphoric Acid.
In & W. Fox (ed. ) The Crizing of Prebiologzical Systems and of
Their Molecular Matrices, 317-326.

raperg Jelivered 1985 to be Published

Sidney V. Fox:
The Terrestrial Orizins of Macromolecules and of Cells.
Colioguium on Elementary Biological Systems and Biogenesis,
Paris, France.

Sidney #. Fox, Robert McCauley, David Joseph, and Shuhei Yuyama:
Simulation of Organismic Morphology and Behavior by Synthetic
Poly-e-Amino Acids.

Sixth International Space Sclence Symposium, Argentina.

Book Eeviews

Sidney V. Fox:
The Chemical Origin of Life. 4. I. Toarin
Journal of Chernical Education, 42, 4220 (1965).




Sidney & Foxe
Comparative Biochemistry., £ Comgrehensive Treatise. Volume VIL
Edited by iiarcel Florkin,
Journal of the Armerican Chemical Society, 87, 3788 (1965).

Encyclopedia Articles

Sidney ¥. Fox and Allen Vegotaky:
Life: The Mystery of Iis Origins.
Collier's Year Book 19653, 25-33. Croweli-Coliier ublighing Co.,

1885,
Allen Vegotsky, Mooru Harads, and Sidney 4. Fox:
Life, Origin of
MecGraw Yearbook of Science and Technology 1865, 243,
McGraw-Hill, 1965,
Annual Report

First Annual Report of the Institute of Molecular Evolution.
University of Miami, Coral Gables, Florida, 1965.
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